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9 Clolmn^No dfowlng 10 

Thla Invention i elates to the electrolytic doposl* 
iloQ of ©cttlUo tUantum. Mora particularly, U relates 
to tbo recovary of tUanlurr by a fuseM salt flJectrolysla 
Iti wbtch tt\9 tl-;anluir) t9 provided by a compound o( 15 
tUanlujD and nitrogen auch as tlt*snluir. nttftde. 

Various compounds of titenlimi have been propoeert 
»fl source matGfhiis txom which tho tUatUurr could be 
eopafftta : by an alectrolyllc proceBS incluJing the 
UiOJKldle, monoiiUle, cjifbifJe %u6 vafiotiii stmple antJ 20 
oomplea. balldos. Because of the murkdd tendency of 
tUa&lum to corpblne wUh ojtyi$an« the use of oxygen 
eooialnln^ eources Is not ontlrtily grtllsfaclory and 
teauUes special precautions to Insure a hUh qaaUtv 

product. In eloctfolyses Involvioi the halliBM^ a ttvy 25 

baiogea ts uaually one of th«^ ru:^i;tlOD products and a 
cell product of this nature Is eRtrarijely corrosive, and 
(Hhj he noxious or toilc to operating personnel. When 
the carbide in used Ubb carbon craybe raleased »nto 
the bath and contajflnate the tltginluni produced. 30 

1 have found that when tht tittinlon) Is provl H;d by 
tllanlum nitride, contarrlnatlon of the deposit Is 
virtually elirrtnaled, cell consUuctlon may be gi^atly 
simplified and the apf>aratus may be consUaoted of 
Inexpsfxslv n»aterlals not pacallarty restricted to 35 
those provk log superior corrosion restntance to moist 
chlorine or other free halogens. 

In the practice of Tny Invention, the melaiUc tita- 
nium Is deposited cn a sultabl*? cathod<? by elec- 
trolytic decon'posUlon of tltanlam nitride either as an 40 
anode or as a ir»ateriaf added udjacenl the anode rather 
th^in by electrolytic deconiposltlon of a tUaniferoua 
bath con^ponsnt. As a conssqueoce the deposition c' 
titanium may be carrl'i,i out over a long period of time 
without InterruiHlon Tor replacement of the fused salt 45 
bath. In genef>il, lha bath 'Should ct'nteiln nl leaai 
about 5% by weight of a tlt-inlmr htilKle to order to 
give consistently s c 1 1 factory results aoJ lUhough 
there la no actual Ilrult to th*? vimoufst of the titanium 
htiHdc that can be present, I hsivi foani *.hat a max* 50 
iiDum an^ount of not fr.ore than 25% by A'eij<ht rap- 
resenis a aatlsfttctofy balance between economy atjd 
effectlvanf^ea of th« operotlon* Any titanlurri hatlde 
may be used for thepufpcise provLlei It c^n be re- 
tained in the bath :?iiher es n hUmiIo haUrta or us b 55 
oomulBi. con.^iltu'int In at leasi a inlnlmum arrount. 
Thus, i;lthou^:b tUanlurr- l?>trachk?ride dlsf^olvas only 
slightly In a fused hallda salt bath, continued lo- 
iroduction of the totrachloHde Into the bath undffr 
electrolysing conditions will effectively build upon 60 
the t)ath a satisfactory r.mount of a tU'inlam hallde. 
On thft other hand, such haltdes as the tetratodtde^ 
tetrabrornlJe sft i tetrafluorlJn; the tlt<inlum ttlbatldas 
und titanium dihulldes; and the titanium double 
fluorides, scch 43 sodium, potaaslja or lithium 83 
MuoUtariftte n.fiy rtllb'5 uael i5 dlft'ct a'lililves to the 
baib Of n ay be forrr g ! intfj-; ^-alh by ctienic.il Or 
0 1 «c t r O'C h {? n. I r a I a c {. I o n . 

Ths fused 3Mt l)aths .whtoh *Ta> 1*6 used In the prac- 
tice of my In i en lion ir^y v^ty consliertihly In :om 70 



poHltioD. For eiamplu, the fused salt bath may be 
cooipoaedj In addition to the titanium hallda, of one 
or a mutuis of the chlorides, brotsldea, iodides aad 
nuorldSB of ttinftii fflatals Aueh aodlum and potaaslum. 
The tlunium >^all(!a may ba t oblorldd, bromide, Iodide 
or fluoride and may be a alirpla ball da or a complex 
hatide such as a double fluorida of titanium and an 
alkali metal (also known aa an alkali mefc«l fluotttanate). 
The titanium hailda aboutd be present In the bath In 
tha amount of at least about 6% by weight and gener* 
ally up to about 25% by weight. Tha presence of fluorine 
Id the bath \\\ the form of such an alkali metal-tUanlum 
double fluoride, or of a almple alkali metal fluoriJa, 
promotes the formation of largsr particles of cathodlcally 
deposited titanium than that which Is obtained by ^ny 
one or a mixture of the other halldeii. Except for this 
special effect of an added fluoride, the specific con.* 
position of tbf* h^ah appears to have mo effect upon th« 
o»ialUy of tb»3 titanium motaJ deposited, Hhist/atlve 
bath compos itions which '\rG c'seful In the practical of 
the Invention arn set forth In the following i^xbl^, the 
numerical values under each saU heMlCi^ repft!=sor;ting 
the parta by weight or percentage of each cotr.pon'ni 
in me bath: 
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to 


30 





The most important characteristic of fused salt 
baths used In tho practice of the Invention, oihor than 
that of their titanium hallds content. Is that they be 
anhydrous and therefore oiyg^in-froe. The vlkaU m«t^l 
chlorides n ay be readily dehydrikted by vacuum drying 
at a tamperalure of at least 120*C. or by heating the 
c^torldes In a current of warm air at t^mparaturLs of 
atKiut 300*-3fiO»C. The alkali roetaJ-tUanlun doable 
fluorides may be dried by heating them at* tempera- 
ture within tha f'ini;*^ of about 80* to 350^C., H\i !>r*fer* 
2.bly 91 a lerr nefit'ua within the lower portiou of this 
range, un'l^jf active var-uutf. pun^ping conditions. 
Whenever the s^li compone«.kS of the bath are do* 
hyJrate.i hy v^cuum dryln^i, it is tt,*vA{it-ii<eau.^ 
btart the drying operation at rooir^ tamperature ani 
gradually raHa the temperature to th3 xforcfrention^^d 
values while nalntalnlng active vacuum t.jmplng. Once 
the salts have been rendered anhydrous, they n \y be 
kept In ciosevl containers until ready for us^ without 
interv?nlnri adsorption or absorption of my significant 
amount of tnoUt^ire* 

The purity of iUa fused salt b^^.bs iti alsc of Ur- 
portance inasmuch as any Impurity Introduced Into the 
bath Is a puiintl?il contaminant of the deposited titanium 
metal. The alkali metal halldes are readily iu-aIJ idIc 
In commercial rjuantlties In a state of purity wholly 
adequate for use in the practU.*: of the Invontioa, but 
the alkali metaMit-inium double fluoride. If of com- 
mercial grade, should be furrier rurlfted by a Mi\<Ui 
recrystalUzatlon operation, fiuoh recrystallb.utlon n ay 
b8 ftffecvod by dissolving the double fluoride Im hot 
watsr and by subsi»uuenily cooling thy ts^su It jn*i soJu- 
lion to aifttcl rscryfttr^lH/.ation of the doai-k» Mu-jri le. 
Th'*. (loubio fluoflde Cfy54tal*> arc «J J vjuUiU'iJOinly ished 
*ith A'btc3f CDjitfilnlnit ^ f3w r)er cent of poi tsHbin chb- 
ride, th^^ latur U?n.l!n« to irlnlfy loss of th? i.vjhte 
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This invention relates to the electrolytic 

I 

deposition of metallic titanium. More particularly, it 
relates to the recovery of titanium by a fused salt 
electrolysis in which the titanium is provided by a 
compound of titanium and nitrogen such as titanium nitride. 

Various compounds of titanium have been proposed 
as source materials from which the titanium could be 
separated by an electrolytic process including the dioxide, 
monoxide, carbide and various simple and complex halides. 
Because of the marked tendency of titanium to combine 
with oxygen, the use of oxygen containing sources is not 
entirely satisfactory and requires special precautions 
to insure a high quality product* In electrolyses 
Involving the halides, a free halogen is usually one of 
the reaction products and a cell product of this nature 
is extremely corrosive, and may be noxious or toxic to 
operating personnel. TShen the carbide is used free 
carbon may be released into the bath and contaminate the 
titanium produced* 

I have found that when the titanium is provided 
by titanium nitride, contamination of the deposit is 
virtually eliminated, cell construction may be greatly 
simplified and the apparatus may be constructed of 
inexpensive materials not peculiarly restricted to those 
providing superior corrosion resistance to moist chlorine 
or other free halogens* 

In the practice of my invention, the metallic 
titanium is deposited on a suitable cathode by electrolytic 
decomposition of titanium nitride either as an anode or 
as a material added adjacent the anode rather than by 
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electrolytlc decomposition of a tltanlferoua bath component 
AS a consequence the deposition of titanium may be carried 
out over a long peet6d of time without Interruption for 
replacement of the fused salt bath, m general, the bath 
should contain at least about 5^ by weight of a titanium 
hallde in order to give consistently satisfactory results 
and although there is no actual limit to the amount of 
the titanium halide that can be present, i have found 
that a maximum amount of not more than 2b% by weight 
represents a satisfactory balance between economy and 
effectiveness of the operation. Any titanium hallde may 
be used for the purpose provided It can be retained in 
the bath either as « simple halide or as a complex 
constituent in at least a minimum amount. Thus, althou^ 
titanium tetrachloride dissolves only slightly In a fused 
hallde salt bath, continued Introduction of the tetra- 
chloride into the bath under electrolyzing conditions will 
effectively build upon the bath a satisfactory amount of 
a titanium halide. On the other hand, such halides as the 
tetraiodlde, tetrabromide and tetraf luoride; the titanium 
trlhalldes and titanium dlhalldes; and the titanium double 
fluorides, such as sodium, potassium or lithium fluotitan- 
ate may all be used as direct additives to the bath or 
may be formed in the bath by chemical or electro-chemical 
aotlon» 

The fused salt baths which may be used in the 
practice of my invention may vary considerably m composi- 
tion. For example, the fused salt bath may be composed, 
m addition to the titanium halide, of one or a mixture 
of the chlorides, bromides, iodides and fluorides of 
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alkali metals such as sodium and potassium. The titanium 
hallde anay be a chloride, bromide, iodide or fluoride 
and may be a simple halide or a complex halide such as 
a double fluoride of titanium and an alkali metal (also 
known as an alkali metal f luotitanate) . The titanium 
halide should be present in the bath in the amount of at 
least about % by weight and generally up to about 255^ 
by weight. The presence. of fluorine in the bath in the 
form of such an alkali metal-titanium double fluoride, 
or of a simple alkali metal fluoride, promotes the forma- 
tion of larger particles of cathodically deposited titanii 
than that >aiich is obtained by any one or a mixture of 
the other halide s. Except for this special effect of an 
added fluoride, the specific composition of Ihe bath 
appears to have no effect upon the quality of the titanium| 
metal deposited. Illustrative bath compositions which .are j 
useful in the practice of the Invention are set forth 
in the following table, the numerical values under each 
salt heading representing the parts by weight or percentagj 
of each component in the bath: 



K'2TiP5 


NaCl 




5 ■ 


95 




10 . 


90 




16 






10 








30 


20 


10 


20 





The moat important characteristic of fused salt 
baths used in the practice of the invention, other than 
that of their titanium halide content, is that they be 
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anhydrous and therefore oxygen-free. The alkali inetal 
.Chlorides may be readily dehydrated by vacuum drying at a 
te«,perature of at least 120«C. or by heating the chlorides 
in a current of warm air at temperiitures of about 300«. 
3500c. Uhe alkali metal-titanium double fluorides ™ay be 
dried by heating them at a temperature within the range 
of about 80«> to 350-C., and preferably at a temperature 
within the lower portion of this range, under active 
vacuum pumping conditions. Whenever the salt comppnents 
of the bath are dehydrated by vacuum drying, it is 
advantageous to start the drying operation at room temper- 
ature and gradually raise the temperature to the afore- 
mentioned values while maintaining active vacuum pumping. 
Qnoe the salts have been rendered anhydrous, they may be 
kept in closed containers until ready for use without 
interyeniia,; adsorption or absorption of any significant 
amount of moisture. 

0^ of the fused salt baths is also of 

Impor^a^oe Inasmuch as any inqixupity introduced into the 

ajpote^^^ ooBtaminaBt of the deposited titanium 
metiaa. .' Tli^ alkali halldes are readily available 

in commercial quantities in a state of purity wholly 
adequate for us© in the practice of the Invention, but 
the alkali metal -titanium double, fluoride, if of commercial 
grade,, should be further purified by a single »eorystalli- 
zatioh, operation. Such recrystalUzatlon may be effected 
by dissolving the double fluoride in hot water and by 
ffUbseqiiently cooling the resulting solution to effect 
recrystallization of the double fluoride. The double 
fluoride crystals are advantageously washed with water 
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contalnlng a few per cent of potaasiura chloride, the latter 
tending to minify loss of the double fluoride by resolu- 
tion in the wash water* With the anhydrous nature and 
high degree of purity of the bath components thus assured, 
no further precautions need b;e taken in preparing the 
fused salt bath other than to maintain these conditions 
by the provision of a suitable inert atmosphere, such as 
argon or helium, during the melting down of these compon- 
ents* 

The bath temperatures required for effective 
deposition of titanium from such a titanium hallde 
containing bath are those which are at least 50^0, and 

0 

preferably 100 C*, above the melting point of the bath, 

I have fo\ind thalf operating bath temperatures between 
o o 

800 and 1000 C* can be used with particularly satis- 
factory result So 

The titanium nitride required for the practice 
of the invention is readily obtainable in sufficiently 
pure form, as a golden brown or tan lustrous powder* 

The titanium nitride may be added to the bath 
directly, in finely divided form, or, if desired it may 
be converted into a more massive form such as a pellet^ 
or even an anode • To accomplish this, the powder is 
transformed into a plastic, moldable material by admixing 
It with a small amount of water and a plasticiaer such 
as, for example, methyl cellulose* I have found that a 
mixture of between 1 to 2 parts of methyl cellulose and 
100 parts by weight of titanium nitride may be converted 
into the desired extrudable mixture by the addition of a 
sufficient amotmt of water to form a plastic mixture 



which, when extruded through a die, will retain its 
extruded shape during subsequent firing. After being 
shaped to a form suitable for use as an anode in an 
electrolytic cell, the titanium nitride mixture is fired 
to a temperature at which active sintering and possibly 
reorystalllzatlon takes place. This firing may be either 
In an inert atmosphere or under a vacuum. In the latter, 
care must be taken not to reach temperatures of 2000*^0. 
or above, since the nitride tends to decompose in a 
vacuum at these temperatures. 

The titanium nitride may be brought into contact 
with the fused salt bath in a variety of cell arrangements 
If the titanium nitride Is provided in the form of a 
finely divided powder, or In the form of lumps or pellets, 
the nitride may rest on the botton, of a graphite crucible 
holding the fused salt bath with the anode connection 
being made to the graphite crucible. A solid cathode 
suspended in the bath and a source of potential Impressed 
across the electrodes completes the. circuit, m another 
arrangement, the nitride Is shaped Into the form of a rod 
or plate or other preformed shape, and is supported in 
contact with the fused bath. -The graphite crucible 
containing the bath is electrically neutral in this 
arrangement . Alfeernately the shaped^ anode may be fitted 
into slots, or grooves Ife the crucible, and the crucible 
made anodic. Still another arrangement may be to chaage 
lumps or pellets Into a confined region adjacent the 
anode, and electrically connected thereto, as In a basket 
I which functions as the anode. The electrodeposited 
titanium metal is advantageously deposited on a cathode 



of titanium, molybdenum, nickel, iron or stainless steel. 
Other cathode materials may be employed provided they do 
not undesirably contaminate the titanium deposit under 
prevailing operating conditions o 

Decomposition of the titanium nitride during 
electrolysis proceeds with the deposition of metallic 
titanium on the cathode and the evolution of nitrogen 
at the anode. To prevent the nitrogen from recombining 
with the freshly deposited titanium, a shield or hood 
may be suspended above the anode for withdrawl of the 
evolved nitrogen* Preferably the lower end of the hood 
is Immersed In the fused bath, whereby the anode and 
cathode are effectively separatede it is usually desirable 
to operate the hood under a slight vacuum so as to with- 
draw nitrogen from the atmosphere above the bath as 
rapidly as it forms* 

The electrolysis is carried out under apurified 
noble gas, from which all oxygen hydrogen, water vapor, 
nitrogen and the like have been eliminated by conventional 
techniques well known in the art« The voltage and current 
density are eatabllshed and main'&ained below those at 
which toy significant decomposition of the fused bath 
ocours, and more particularly, below those at which free 
alkali metal is evolved and/or deposited and should be 
maintained at least as great as that required for the 
decomposition of the nitride and the deposition of 
titanium on the cathode* Cathode current densities of 
between about 25 and 500 amperes per square decimeter 
have been found suitable at voltages of 0,8 - 3*5 volts* 

The cathodically deposited titanium metal is 



formed as a tightly adhering mixture of a densely 
deposited and well-crystallized metal and adhering salt. 
The cathode is periodically drawn into a separate cell 
chamber so that it ma; be cooled out of contact with 
air, whereupon a fresh cathode is immediately inserted 
in its place. After cooling of the withdrawn cathode is 
completed, the cathode deposit is knocked off and is 
disintegrated by treatment with hot water. The disinte- 
grated cathode deposit Is washed several times until 
substantially all of the salt has been removed, and the 
final washings are completed by treatment of the resulting 
powdered metal with dilute acid such as hydrochloric acid, 
followed by further washings ri. th water and a final 
treatment with acetone, after which the powdered metal is 
dried under vacuum, it may then be compressed and fused 
eithe r under a vacuum or under a controlled atmosphere 
of argon or helivua to form a massive ingot. 

The recovery of titanium from the nitride is 
quite high. In a typical run over 60% of the titanium 
contained in the nitride was deposited on the cathode 
in a single cangjaign. The remainder of the titanium 
remains as a bath constituent which ultimately becomes 
a fixed quantity under uniform cell conditions, with the 
result that the efficiency of the metal yield Increases 
substantially after the first campaign. The titanium 
appears to deposit at the cathode by a direct electro- 
chemical reaction in a manner characteristic of conventiona:. 
electroplating and in actual operation no halogen is given 
off from the cell under normal operating conditions. The 
evolution of free halogen Is, indeed, a warning that 
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existing cell conditions RX'e improper. 

In view of the fact that a titanium nitride 
anode is consumed during electrolysis pursuant to the 
practice of this invention, anode effects are not 
encountered. Thus, cathode current densities ranging 
from 25 to 500 amperes per square decimeter can be used 
without untoward results, the upper limit heing determined 
by the fact that at significantly higher current densities 
undue overheating of the cell and the formation of free 
alkali metal occur. Within the aforementioned range of 
current densities, I presently prefer to control the cell 
voltage and operating temperature within the aforementioned 
ranges so as to establish a current density of about 50 
to 150 amperes per square decimeter. 

The following specific examples are illustrative 
of the practice of my Invention. 

mMPEE I 

A fused salt bath was prepared by melting a 
mixture composed of B4% by weight of anjiydrous NaCl and 
16% by weight of recrystallized, vacuum dried K2TiF6 In 
a graphite crucible. The crucible was connected to a 
source of potential, so as to serve as the anode. After 
the melt was held at 850°C. for about three hours, 30 grams 
of titanium nitride in the form of a powder was added 
to the melt. A steel cone-shaped cathode was inserted 
in the melt and an electrolysis was conducted under a 
current of piirlfled argon which flowed continuously through 
the cell and Which carried off the nitrogen evolved as a 
result of the electrolysis. The electrolysis was run 
for a total of 124 ampere hours at 3.0 volts and 60-70 



amperes (DC),, which was equivalent to a cathode current 
densii^y of 133-145 amperes/square decimeter* The bath 
was maintained at temperature by means of an external 
heating element • VVl^en a rise in voltage occurred, the 
electrolysis was terminated© 

The resultant deposit had a smooth outer surface 
and was shiny black in color* The inner portion of the 
deposit was dark gray in color* The deposit was chipped 
from the steel cathode and washed in an acidified wash 
water to remove entrained bath material* The nitrogen 
content of the unconsolidated metal was 0*046^ N* The 
salt cake resulting from allowing the bath to freeze was 
shattered with a hammer. A characteristic dark lavender 
color was noted, evidence of the presence of titanium in 
the form of di- or trivalent material, in contrast with 
the original bath which when cold, solidifies as a milky 
white solid* 

When freed of extraneous material, the metal 
was dried and was then vacuum melted to produce a button. 
Twenty grams of metal having a Brinell Hardness of 155 
was obtained. The metal recovered represented a yield 
of 86% based on the original titanium present in the 
nltrldeo The resulting powder was melted into an ingot ^ 
under an argon atmosphere and the ingot, which contained 
less than Ool% o^gen, had a Rockwell A Hardness of 53. 

EXAMPLE II 

The operation described in Example I was 
repeated with the exception that the titanium nitride was 
formed into a rod shaped anode and the crucible was made 
neutral Instead of anodic. The electrolysis was carried 
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out for a total of 150 ampere hours, after which the 
oathod© was removed and the metal recovered therefrom. 

EXAMPEB III 
The operation described in Example II was 
repeated, ©mployins » hath consisting of about 15 parts 
by weight of potassium titanium fluoride and 100 parts by 
weight of a eutectlc compoaition of sodium chloride and 
potassium chloride. The bath was electrolyzed at a 
temperature of about SSO'^^C. The results obtained were not 
materially different from those of Example II. 

The method of producing titanium metal by 
electrolysis of titanium nitride pursuant to my invention 
is characterized by a high degree of purity in the electro- 
deposited titanium. The complete absence of oxygen and 
carbon and other potential contaminants in the nitride 
anode and the anhydrous character of a fused salt bath 
preclude the presence of excessive amounts of oxygen in 
the cathode deposit. Massive titanium metal obtained 
by melting down the aforementioned cathode deposits under 
noncontaminatmg conditions, is sufficiently ductile to 
permit cold rolling to sheet form. 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined 
as follows: 

1^ The method of producing metallic titanium 
in aj electrolytic cell which comprises: preparing a fused 
electrolyte consisting essentially of at least one alkali 
metal chloride, maintaining the fused electrolyte bath 
under an inert atmosphere, providing solid titanium 
nitride as the source of titanium in said bath, providing 
a solid deposition cathode, providing an electrical cir- 
cuit whereby said nitride is electrically connected to the 
anode in said cell and is thereby made anodic in the 
electrolysis which follows, passing an electrolyzing 
current through the fused bath and thereby eloctrolytically 
decompostog the titanium nitride and recovering the 
resultant cathodlcally deposited titanium metal • 

2. The method of producing metallic titanium 
in an electrolytic cell which comprises: preparing a fused 
electrolyte consisting essentially of at least one alkali 
metal chloride and up to 2$% by weight of a halide of 
titanium, maiintalning the fused electrolyte bath under an 
inert atmosphere, providing solid titanium nitride as the 
source of titanium in said bath, providing a solid depo- 
sition cathode, providing an electrical circuit whereby 
said nitride is electrically connected to the anode in sale 
cell and is thereby made anodic in the electrolysis which 
follows, passing an electrolyzing current through the 
fused bath and thereby electrolytioally decomposing the 
titanium nitride and recovering the resultant cathodicsaiy 
deposited titanium metal* 
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3. The method of producing metallic titanium 
in an electrolytic cell which comprises: preparing a fused 
electrolyte consisting essentially of at least one alkali 
metil chloride, maintaining the fused electrolyte bath 
under an inert atmosphere, providing a titanium nitride 
anode in contact with the bath as the source of titanium 
in said bath, providing a solid deposition cathode, 
passing ta electrolyzing current through the fused bath 
and thereby electrolytically decomposing the titanium 
nitride and recovering the resultant oathodlcally 
deposited titanium metal. 

i+. The method of producing metallic titanium 
in an electrolytic cell which comprises: preparing a fused 
electrolyte consisting essentially of at least one alkali 
metal chloride, maintaining the fused electrolyte bath 
under an inert atmosphere, providing solid titanium nitride 
as the source of titanium in said bath, providing a -solid 
deposition cathode, providing an electrical circuit whereby 
said nitride is electrically connected to the anode in 
satid cell and is thereby made anodic in the electrolysis 
which follows, passing an electrolyzing current through 
the fused bath to maintain a cathode current density be- 
tween about 25 and 500 amperes per square decimeter and 
thereby electrolytically decomposing the titanium nitride 
and recovering the resultant oathodlcally deposited 
titanium metal. 



5« The method of producing metallic titanium 
in an electrolytic cell which comprises^ preparing a 
fused electrolyte consisting essentially of at least one 
alkali metal chloride, providing solid titaniuip nitride as 
the source of titanium in said bath, providing an electri- 
cal circuit wherein said nitride is made anodic in the 
electrolysis which iPollows, providing a solid deposition 
cathode, passing an electrolyzing current through the bath 
to maintain a cathode current density of between about 25 
and 500 amperes per square decimeter and thereby decompos- 
ing the titanium nitride, to form nitrogen at the anodic 
electrode and titanium as a cathode deposit, while main- 
taining an inert atmosphere above the fused salt cell bath^ 
and iprovlding a means to confine the nitrogen evolved to 
a region Immediately adjacent the anode and a means to 
effect withdrawal of the nitrogen from the inert atmosphere 
mal^taijpi^^^ the salt bath* 
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6. The method of producing metallic titanium in 
an electrolytic cell which comprises: preparing a fused 
electrolyte consisting of at least one salt from the group 
of alkali metal halides and alkali metal fluotltanates, 
maintaining the fused electrolyte bath under an inert 
atmosphere, providing as the source of titanium in said 
bath solid titanium nitride connected as an anode, pro- 
viding a solid deposition cathode, passing an electrolysing 
current through the fused bath and thereby electrolytically 
decomposing the titanium nitride and recovering the resul- 
tant cathodically deposited titanium metal. 

7. A process according to Claim 6 in which the 
electrolyte contains a fluoride. 

8. A process according to Claim 6 in which there 
is Included in the electrolyte at the commencement of 
electrolysis a quantity of at least one member of the group 
consisting of titanium dichlorlde and titanium trichloride • 

9. A process according to Claim 8 in which the 

i 

^quantity of titanium chloride Included in the electrolyte 
is such that the titanium content of the electrolyte in the 
form of subchlorldes is between 5^ and 5^ by weight.' 
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